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for the HRS

collaborationl on D and F production measured at PEP. Fragmentation

functions and total cross-sections for D°4*, D** and F* are reported as

well as a measurement of the charmed quark electroweak asymmetry using

the inclusive D° and D* signals in addition to three observed modes of

the 0** 4 D° transition.

The HRS (High Resolution Spectrometer) is a general purpose ee"

detector designed with emphasis very much on measurement of the charged

particle momenta. With an average up/p = 2 x 10-3.p (GeV/c), D° and 0*

mesons are observed inclusively without requirement of the D**, as shown

in Figs. 1(a) and (b) for 106 pb- I integrated luminosity. Ho particle

identification is used in the current analysis. Signals of 144±18 and

123±23 events are observed with zp(s2.ED/4s) 20.5 for D°41C-r* and

(144K-e1t*. respectively, with decay angle cuts in each case to reduce

background. The D" is also observed, using the standard D*4 4 D°x*

transition, and this is shown in Figs. 2(a)-(c) fur the ,three different

modes D° K-vG,K-ev4v- and Veil.° with' ze20.4, 0.6 and 0.6,

respectively. A decay angle cut similar to that used for the inclusive

D's was applied for 0.2(ze<0.4 to yield the clear low-z D" signal

shown in Fig. 2(d). Relatively low background levels are obtained in
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all cases. We use the 0°4 K-y* mode to measure the D* fragmentation

function which is plotted in Fig. 3 along with the fragmentation

function measured from the inclusive 0°. The results are in good

agreement with each other and with 0* results not shown. Together, the

data can be characterized by a Peterson form2 with e = 0.35 ± 0.06 but

are in fact more consistent with the predictions of the Webber3 Monte

Carlo which are plotted in Fig. 3. Comparable agreement with the Lund

Monte Carle requires substantial adjustment of the heavy quark

fragmentation parameters from those commonly used but is also possible.

The D** data observed over the full range in z correspond to a total

cross section of R(D*471*) = 2.7 ± 0.9, assuming u(D**)=0(D*0) from

isospin. Using any of the fragmentation forms mentioned above ue

extrapolate the D° and D* results to obtain R(0°+5°) = 1.8 ± 0.5 and

R(D++0-) = 1.2 ± 0.4, including the extrapolation uncertainty. Errors

here are dominated by uncertainties in the measured D branching ratios

which we can expect to be substantially improved by future Mark III

measurements.s The sum of the 0° and 0* measurements R(D+171) is 3.0 ± 0.6

and can be compared to the D* measurements to obtain directly the D/0*

ratio. Doing this for the range z30.5 where all signals are observed,

we obtain 0/0* = 1.0 tg:l which is consistent with most or all D's

coming in fact from D* production.

Adding the 3 different 0** - D° modes observed, we obtain the 0"

angular distribution shown in Fig. 4. Fitting this data to the expected

distribution with electroweak interference in charmed quark production

gives an asymmetry parameter A= -0.15 ± 0.09. In addition. we combine

the D° and D* inclusive spectra divided into forward and backward
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hemispheres to obtain a separate asymmetry measurement of A= -0.08 ±

0.12 for D production. Finally, both measurements are combined to

obtain our current best value of A = -0.12 ± 0.08 for the electroweak

asymmetry of charmed quark production. This compares to an expectation

for PEP of A = -0.09.

The production of F4 is observed using the Os mode of the F, after

first satisfying ourselves that our inclusive 1(41(- signal and

fragmentation cross sections are in very good agreement with f results

from TPC6 and DELCO2 over the full range in z. (not shown here). The Os

mass spectrum, again with no particle identification, is plotted in Fig.

S and shows a clear signal of 104±18 events at m(F)=1.975±0.004 GeVðc2

and with a width consistent with apparatus resolution. Control bands

and a variety of other techniques and reflection searches have been used

to exclude a spurious origin for this =So signal. The observed mass is

consistent with F results from CLE0,11 TASSO° and ARGUS.1° The

fragmentation function which we observe, however, plotted in Fig. 6, is

found to be very different from what is measured for the D's and from

what is expected from dominant direct charm production. The signal

level we measure at high z 00.4) is consistent with the signal levels

from the other experiments but the bulk of our observed signal in fact

comes from lower z values. not covered by the other experiments. The

slam of this low z component resembles that expected for F mesons

arising from secondary charm from primary b quarks. However, for a

branching fraction B(F44Os4) 1 0.10 estimated from the amount of signal

observed for z)0.4 and the known number of produced charm quarks, our

measurement implies a value of R(F44-F-) at low z which would represent a
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very large fraction of the expected b-quark production.  Thus the

observed cross section and fragmentation distribution are very puzzling

under an F interpretation of this effect. Our measurements of the

various angular distributions in F44ise are also not in good agreement

with the expected spin properties of the F, although with less

statistical significance. We consider the F results reported here to be

preliminary and expect to increase the data sample,by 60X in the near

future. At that time we will present our final analysis.

This work was supported by the U.S. Department of Energy. We

acknowledge the work of the technical staffs of SLAC and the

collaborating institutions whose efforts made the experiment possible.
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Figure 1(a). Invariant Kw mass distribution for n20.5

and IcosA*10.7, (helicity angle).

Figure 1(b). Invariant Kvw mass distribution for zr20.5.

and Icosefl)(1.3. (normal to decay plane

in helicity frame).
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Figure 2. Mass difference 6Em(0")-m(0°) for (a) 00-W-le and z/0.4,

(b) 0°41Ceer' and z/0.6, (c) D°41(-es° and z/0.6 and (d)

0°-,K-e with 0.21zi0.4 and Icos0400.8.
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Figure 6. The F fragmentation function as measured by the HAS and

TASSO collaborations. The solid curve is the Peterson form

e = 0.35 and area as estimated from the CLEO data.
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